esp@cenet document view 



Page 1 of 1 



Balancer device for engine 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 
- international: 



EP1321647 
2003-06-25 

HASHIMOTO HISAYUKI (JP); OKAZAKI KAZUHITO 
(JP) 

HONDA MOTOR CO LTD (JP) 




F02B67/04; F16F15/26; F02B67/04; F16F15/22; (IPC1- 
7): F02B77/00; F16F15/26 

F02B67/04; F1 6F1 5/26R4 

Application number: EP20020027561 20021209 

Priority number(s): JP2001 0384302 2001 1 21 8; JP2001 0384303 2001 1218 



- european: 



Also published as: 

US6880512 (B2) 
US20031 45821 (A 
EP1321647 (A3) 
EP1321647 (B1) 



Cited documents: 

EP1081410 
EP1081344 
DE1 9947271 
JP20001 04790 



Report a data error he 



Abstract of EP1321647 

A balancer housing (17) of a balancer device (16) 
disposed to face an oil pan (15) below a 
crankshaft (20) of an engine (E) f includes oil 
discharge bores (45) for discharging an oil 
accumulated in the balancer housing with the 
rotation of balancer weights. The oil discharge 
bores are covered by baffle plates (47,48) for 
inhibiting the turbulence of a surface of the oil 
stored in the oil pan. Thus, it is possible to inhibit 
the entrance of the oil into the balancer housing 
through the oil discharge bores without provision 
of a special cover member for covering the oil 
discharge bores. 
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(54) Balancer device for engine 

(57) A balancer housing (17) of a balancer device 
(1 6) disposed to face an oil pan (1 5) below a crankshaft 
(20) of an engine (E), includes oil discharge bores (45) 
for discharging an oil accumulated in the balancer hous- 
ing with the rotation of balancer weights. The oil dis- 
charge bores are covered by baffle plates (47,48) for 
inhibiting the turbulence of a surface of the oil stored in 
the oil pan. Thus, it is possible to inhibit the entrance of 
the oil into the balancer housing through the oil dis- 
charge bores without provision of a special cover mem- 
ber for covering the oil discharge bores. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001 ] The present invention relates to a balancer de- 
vice for an engine, including a balancer housing dis- 
posed below a crankshaft to face an oil pan. 

DESCRIPTION OF THE RELATED ART 

[0002] Such balancer devices for engines are known 
from Japanese Patent Application Laid-open No. 
2001-140985 and Japanese Utility Model Application 
Laid-open No.1-61415. 

[0003] in the balancer device described in Japanese 
Patent Application Laid-open No.2001 -140985, an oil 
accumulated within the balancer housing is raked up by 
a rotating balancer, and such oil is discharged to the out- 
side through a clearance defined in a side of the balanc- 
er housing. In the balancer device described in Japa- 
nese Utility Model Application Laid-open No.1-61415, 
an upper portion of a discharge bore provided in an up- 
per surface of the balancer housing for discharging a 
blow-by gas is covered with a cover member, whereby 
the discharge bore is prevented from being clogged with 
the oil. 

[0004] The balancer device described in Japanese 
Patent Application Laid-open No.2001 -140985 does not 
have a cover member for covering the clearance in the 
balancer housing and hence, there is a possibility that 
the oil splashed up in a crankcase by the crankshaft may 
enter the balancer housing through the clearance. To 
prevent this, it is conceived that the clearance in the bal- 
ancer housing is covered with the cover member de- 
scribed in Japanese Utility Model Application Laid-open 
No.1-61415. However, if the clearance is covered as de- 
scribed above, a special cover member is disadvanta- 
geously required, resulting in increases in the number 
of parts and the number of assembling steps. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an object of the present inven- 
tion to ensure that the entrance of the oil into the bal- 
ancer housing through the oil discharge bores is inhib- 
ited without provision of a special cover member. 
[0006] To achieve the above object, according to a 
first feature of the present invention, there is provided a 
balancer device for an engine, comprising a balancer 
housing disposed below a crankshaft to face an oil pan, 
wherein at least a portion of a baffle plate for inhibiting 
a turbulence of a surface of an oil stored in the oil pan 
is extended to a location where it covers an opening de- 
fined in the balancer housing. 

[0007] With the above arrangement, at least a portion 
of the baffle plate for inhibiting the turbulence of the sur- 



face of the oil stored in the oil pan is extended to cover 
the opening defined in the balancer housing and hence, 
the oil splashed up by the crankshaft can be prevented 
from entering the balancer housing through the opening 

s by utilizing the existing baffle plate. Thus, a special cov- 
er member for covering the opening is not required to 
be mounted, which can contribute to reductions in the 
number of parts and the number of assembling steps. 
[0008] According to a second feature of the present 

10 invention, in addition to the first feature, the baffle plate 
has a plurality of cover portions for respectively covering 
a plurality of the openings, and a notch or a bore is de- 
fined between the cover portions. 
[0009] With the above arrangement, the notch or the 

is bore is defined between the cover portions of the baffle 
plate to respectively cover the openings, and hence an 
increase in weight of the baffle plate can be minimized. 
[0010] According to a third feature of the present in- 
vention, in addition to the second feature, the notch or 

20 the bore is provided at a location opposed to a balancer 
weight having a diameter larger than that of a journal of 
a balancer shaft. 

[001 1 ] With the above arrangement, the notch or the 
bore in the baffle plate is provided at the location op- 

25 posed to the balancer weight of the balancer shaft and 
hence, an increase in vertical dimension of the engine 
due to the provision of the baffle plate can be minimized. 
[0012] According to a fourth feature of the present in- 
vention, in addition to the second or third feature, a lo- 

30 cation at which the baffle plate is fastened to a support 
member is a location closer to the cover portions than 
to the notch or the bore, 

[0013] With the above arrangement, the baffle plate 
is fastened to the support member in the position closer 

35 to the cover portions than to the notch or the bore and 
hence, the rigidity of the cover portions can be increased 
to inhibit the generation of a vibration. 
[0014] According to a fifth feature of the present in- 
vention, in addition to the first feature, a projection or a 

40 recess for inhibiting the flowing of the oil into a clearance 
defined between an upper surface of the balancer hous- 
ing and an end edge of the baffle plate is formed on an 
upper surface of the balancer housing in order to inhibit 
the entrance of the oil into the opening through the clear- 

45 ance. 

[0015] With the above arrangement, the projection or 
the recess is formed on the upper surface of the balanc- 
er housing to inhibit the flowing of the oil into the clear- 
ance defined between the upper surface of the balancer 

so housing having the openings and the end edge of the 
baffle plate covering the opening. Therefore, it is possi- 
ble to inhibit the entrance of the oil into the opening 
through the clearance by shielding the flow of the oil by 
the projection or the bore. 

55 [0016] According to a sixth feature of the present in- 
vention, in addition to the first feature, a projection for 
inhibiting the flowing of the oil into a clearance defined 
between an upper surface of the balancer housing and 
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an end edge of the baffle plate is formed on the upper vention; and inner end edges 47a and 48a in each of 

surface of the balancer housing to protrude upwards to the embodiments correspond to the end edge of the 

a level higher than the end edge of the baffle plate in present invention. 

order to inhibit the entrance of the oil into the opening ' [0023] The above and other objects, features and ad- 
through the clearance. s vantages of the invention will become apparent from the 
[0017] With the above arrangement, the projection is following description of the preferred embodiments tak- 
formed on the upper surface of the balancer housing to en in conjunction with the accompanying drawings, 
protrude upwards to the level higher than the end edge 

of the baffle plate in order to inhibit the flowing of the oil BRIEF DESCRIPTION OF THE DRAWINGS 

into the clearance defined between the upper surface of ^ ~~ ™~~ 

the balancer housing having the opening and the end [0024] Figs.1 to 12 show a first embodiment of the 

edge of the baffle plate covering the opening. Therefore, present invention, wherein 
it is possible to inhibit the entrance of the oil into the 

opening through the clearance by shielding the flow of Fig.1 Is 

the oil by the projection, and the projection can contrib- is Fig.2 is 

ute to an increase in rigidity of the balancer housing. Fig.1 ; 

[0018] According to a seventh feature of the present Fig.3 is 

invention, in addition to the fifth or sixth feature, the Fig.2; 

length of the projection or the recess in a direction of the Fig.4 is 

balancer shaft is set to be larger than the length of the 20 Fig.2; 

opening in the direction of the balancer shaft. Fig.5 is 

[001 9] With the above arrangement, the length of the Fig.3; 

projection or the recess is larger than the length of the Fig. 6 is 

opening and hence, it is possible to reliably blocking the Fig.2; 

oil by the projection or the recess to inhibit the entrance 25 Fig.7 is 

of the oil into the opening further effectively. Fig.2; 

[0020] According to an eighth feature of the present Fig.8 is 

invention, in addition to the sixth feature, the balancer , Fig.6; 

housing has bearing portions for supporting journals of Fig. 9 is 

two balancer shafts, and a gear-accommodating portion 30 Fig.6; 

for accommodating gears adapted to drive the two bal- Fig. 10 is a sectional view taken along a line 10-10 

ancer shafts in operable association with each other, the in Fig.6; 

bearing portions and the gear-accommodating portion Fig. 11 is a sectional view taken along a line 11-11 

being projectingly provided on the upper surface of the in Fig. 6; 

balancer housing and connected to each other by the 35 Fig. 12 is a sectional view taken along a line 12-12 

projection. in Fig.6; 

[0021] With the above arrangement, the bearing por- Fig.1 3 is a view similar to Fig.6, but according to a 

tions and the gear-accommodating portion protruding second embodiment of the present invention; 

from the upper surface of the balancer housing are con- Fig.1 4 is a view similar to Fig.6, but according to a 

nected to each other by the projection and hence, the 40 . third embodiment of the present invention; 

rigidity of the balancer housing can be increased to re- Figs. 15 to 18 show a fourth embodiment of the 

liably support the balancer shafts. present invention, wherein 

[0022] A lower block 14 in each of embodiments cor- Fig.1 5 is a view similar to Fig.6; 

responds to the support member of the present inven- Fig. 16 is a view similar to Fig.7; 

tion; a driving balancer shaft 18 and a follower balancer 45 Fig.17 is a sectional view taken along a line 17-17 

shaft 19 in each of the embodiment correspond to the in Fig.1 5; 

balancer shafts of the present invention; first and sec- Fig.18 is a sectional view taken along a line 18-18 

ond journals 1 8a, 1 9a; 1 8d, 1 9d in each of the embodi- in Fig.1 5; and 

ments correspond to the journals of the present inven- Fig. 19 is a view similar to Fuig.6, but according to 

tion; a driving gear 1 8b and a follower gear 1 9b in each so a fifth embodiment of the present invention, 
of the embodiments correspond to the gears of the 

present invention; second balancer weights 1 Be, 1 9e in DESCRIPTION OF THE PREFERRED 

each of the embodiments correspond to the balancer EMBODIMENTS 

weights of the present invention; oil discharge bores 45a ~ 

to 45d and 46 in each of the embodiments correspond ss [0025] The present invention will now be described by 

to openings of the present invention; first, second and way of the first embodiment with reference to Figs.1 to 

third baffle plates 47, 48 and 49 in each of the embodi- 12. 

ments correspond to the baffle plate of the present in- [0026] As shown in Fig.1, the contour of an in-line 



a front view of an engine; 

a sectional view taken along a line 2-2 in 

a sectional view taken along a line 3-3 in 

a sectional view taken along a line 4-4 in 

a sectional view taken along a line 5-5 in 

a sectional view taken along a line 6-6 in 

a sectional view taken along a line 7-7 in 

a sectional view taken along a line 8-8 in 

a sectional view taken along a line 9-9 in 
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4-cylinder engine E for a vehicle is formed by disposing 
a head cover 1 1 , a cylinder head 1 2, a cylinder block 13, 
a lower block 14 and an oil pan 15 in the named order 
from top to bottom. A cylinder axis L is inclined toward 
an exhaust side (leftwards as viewed in Fig. 1) with re- 5 
spect to a vertical direction. A secondary balancer de- 
vice 16 fixed to a lower surface of the lower block 14 
and accommodated in the oil pan 15 includes a driving 
balancer shaft 1 8 and a follower balancer shaft 1 9 sup- 
ported in a balancer housing 1 7. A sprocket 21 mounted 10 
at an end of a crankshaft 20 supported between the cyl- 
inder block 1 3 and the lower block 1 4 and a sprocket 22 
mounted at an end of the driving balancer shaft 1 8 are 
connected to each other by an endless chain 23. 
[0027] As shown in Figs.2 to 5, four pistons slidably 15 
received in four cylinder bores 24 provided in the cylin- 
der block 1 3 are connected to four pins 20a of the crank- 
shaft 20 through connecting rods 26, respectively. Each 
of five bearing caps 27 fitted in the lower block 14 is 
fastened to a lower surface of the cylinder block 13 by 20 
two bolts 28, 26. Five journals 20b of the crankshaft 20 
are rotatably supported between the cylinder block 13 
and the five bearing caps 27. 

[0028] The balancer housing 1 7 of the secondary bal- 
ancer device 1 6 has an upper housing element 29 and 25 
a lower housing element 30 which are coupled to each 
other by eleven bolts 31 ; 32, 32; 33, 33; 34a, 34a and 
34b, 34b, and a pump housing 35 coupled to one end 
of each of the upper housing element 29 and the lower 
housing element 30 by a plurality of bolts 36. An upper 30 
wall 30b is formed at an end of the lower housing ele- 
ment 30 adjacent the pump housing 35 to extend over 
an upper surface of the balancer housing 17, and is 
sandwiched between the upper housing element 29 and 
the pump housing 35. At this time, a slit-shaped opening 35 
a (Figs.6, 8 and 9) is defined between the upper housing 
element 29 and the upper wall 30b of the lower housing 
element 30. 

[0029] The three bolts 31 disposed to sandwich each 
of the driving balancer shaft 1 8 and the follower balancer *o 
shaft 1 9 between the adjacent two bolts 31 are inserted 
from the side of the upper housing element 29 and fas- 
tened to the lower housing element 30. The two bolts 
32, 32 disposed outside the driving balancer shaft 18 
and the two bolts 33, 33 disposed outside the follower 45 
balancer shaft 1 9 are inserted from the side of the upper 
housing element 29 and fastened to the lower housing 
element 30. The two bolts 34a, 34a inserted into the 
pump housing 35 at one end of the balancer housing 1 7 
are passed through the bearing cap 27 and fastened to so 
the lower surface of the cylinder block 1 3. The two bolts 
34b, 34b inserted from the lower housing element 30 
side at one end of the balancer housing 1 7 are passed 
through the upper housing element 29 and the bearing 
cap 27 and fastened to the lower surface of the cylinder ss 
block 13. 

[0030] The upper housing element 29 is supported on 
the bearing caps 27, 27 by four mounting seats 29a 



through which the four bolts 34a, 34a, 34b, 34b pass, 
and hence a clearance p (see Fig.4) is defined between 
an upper surface of the upper housing element 29 and 
lower surfaces of the bearing caps 27, 27. 
[0031] The structure of the secondary balancer de- 
vice 1 6 will be further described with reference to Figs. 
6 to 12. 

. [0032] As can be seen from Fig.8, the driving balancer 
shaft 1 8 of the secondary balancer device 1 6 is provided 
with the sprocket 22, a first journal 1 8a, a driving gear 
18b, a first balancer weight 18c, a second journal 18d 
and a second balancer weight 18e in the named order 
from one end toward the other end thereof. The first and 
second journal 1 8a and 18d are supported so that they 
are sandwiched between the upper housing element 29 
and the lower housing element 30. As can be seen from 
Fig. 9, the follower balancer shaft 10 of the secondary 
balancer device 16 is provided with a first journal 19a, 
a follower gear 19b, a first balancer weight 19c, a sec- 
ond journal 19d and a second balancer weight 19e in 
the named order from one end toward the other end 
thereof. The first and second journals 19a and 19d are 
supported so that they are sandwiched between the up- 
per housing element 29 and the lower housing element 
30. 

[0033] An oil pump 41 (see Fig.9) is mounted at one 
end of the follower balancer shaft 1 9 protruding into the 
pump housing 35. The oil pump 41 is a well-known tro- 
choid pump and includes an inner rotor 42 fixed to the 
follower balancer shaft 1 9, and an outer rotor 43 rotat- 
ably supported in the pump housing 35 and meshed with 
the inner rotor 42. A strainer 44 is mounted on a lower 
surface of the lower housing element 30 and located be- 
low a surface O of an oil stored in the oil pan 15. The 
strainer 44 and an intake port 41 a of the oil pump 41 are 
connected to each other by an oil passage 30a (see Fig. 
1 2) defined integrally in the lower surface of the lower 
housing element 30. The strainer 44 is comprised of a 
strainer element 44a for filtering a foreign matter in the 
oil, and a strainer cover 44b which covers the strainer 
element 44a. A discharge port 41 b of the oil pump 41 is 
connected to a main gallery 13a (see Figs.3 and 4) in 
the cylinder block 13 through an oil passage (not 
shown). 

[0034] Defined in the upper housing element 29 are 
a pair of openings 29b, 29b which the driving gear 18b 
and the follower gear 1 9b face, a pair of openings 29c, 
29c which the first balancer weights 1 Be and 1 9c face, 
and a pair of openings 29d, 29d which the second bal- 
ancer weights 18e and 19e face. The provision of the 
openings 29b, 29b; 29c, 29c; 29d, 29d prevents loci T 
(see Fig.3) of lower ends of the connecting rods 26 from 
interfering with the upper surface of the upper housing 
element 29 and hence, a reduction in size of the engine 
E can be achieved. Openings 1 7a and 1 7b (see Fig.1 0) 
are also provided in an end face of the balancer shaft 
1 7 opposite from the pump housing 35 astride the upper 
housing element 29 and the lower housing element 30 
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to face ends of the driving balancer shaft 1 8 and the 
follower balancer shaft 1 9. The openings 1 7a and 1 7b 
serve for forming support portions for the first and sec- 
ond journals 1 8a, 1 9a; 1 8d, 1 9d of the driving balancer 
shaft 18 and the follower balancer shaft 19 within the 
balancer housing 17 by machining, and have inner di- 
ameters slightly larger than outer diameters of the first 
and second journals 18a, 19a; 18d, 19d. 
[0035] Four oil discharge bores 45a, 45b, 45c and 45d 
are defined in an end of the upper housing element 29 
adjacent the driving balancer shaft 1 8, and open into the 
upper surface of the upper housing element 29. Each of 
the oil discharge bores 45a, 45b, 45c and 45d is formed 
into an elongated shape to extend in an axial direction 
of the crankshaft 20. A single (or a plurality of) slit- 
shaped oil discharge bore 46 is defined in an end of the 
balancer housing 17 adjacent the follower balancer 
shaft 1 9 to extend along mating surfaces of the upper 
housing element 29 and the lower housing element 30. 
The oil discharge bores 45a to 45d open in a direction 
along the cylinder axis L, and the oil discharge bore 46 
opens in a direction perpendicular to the cylinder axis L. 
As a result of the inclination of the cylinder axis L, the 
balancer housing 1 7 is inclined, so that its portion on the 
side of the balancer shaft 18 is lower in level, and its 
portion on the side of the follower balancer shaft 1 9 is 
higher in level, but the oil discharge bores 45a to 45d 
on the side of the driving balancer shaft 18 and the oil 
discharge bore 46 on the side of the follower balancer 
shaft 1 9 are disposed at locations higher in level than 
the surface O (see Fig.3) of the oil stored in the oil pan 
15. 

[0036] A substantially oblong first baffle plate 47 is 
clamped to the upper surface of the upper housing ele- 
ment 29 at its end adjacent the driving balancer shaft 
1 8 by the two bolts 32, 32 for coupling the upper housing 
element 29 and the lower housing element 30 to each 
other, and a substantially oblong second baffle plate 48 
is clamped to the upper surface of the upper housing 
element 29 at its end adjacent the follower balancer 
shaft 19 by the two bolts 33, 33 for coupling the upper 
housing element 29 and the lower housing element 30 
to each other and hence, it is possible to provide reduc- 
tions in the number of parts and fastening spaces. Fur- 
ther, a third angular U-shaped baffle plate 49 is fixed to 
the lower surface of the lower block 1 4 by four bolts 50. 
[0037] Thus, the rotation of the crankshaft 20 is trans- 
mitted through the sprocket 21 , the endless chain 23 
and the sprocket 22 to the driving balancer shaft 18 by 
the operation of the engine E, and the rotation of the 
driving balancer shaft 18 is transmitted through the driv- 
ing gear 1 8b and the follower gear 1 9b to the follower 
balancer shaft 19. In this arrangement, because the 
number of teeth of the sprocket 21 of the crankshaft 20 
is set two times the number of teeth of the sprocket 22 
of the driving balancer shaft 1 8, and the number of teeth 
of the driving gear 1 8b is set equal to the number of teeth 
of the follower gear 19b, the driving balancer shaft 18 



and the follower balancer shaft 19 are rotated in oppo- 
site directions at rotational speeds two times the rota- 
tional speed of the crankshaft 20 (see arrows A and B 
in Figs. 11 and 12), and the secondary vibration of the 

s engine E is reduced by the first and second balancer 
weights 18c, 19c; 1Be, 19e mounted on the driving bal- 
ancer shaft 1 8 and the follower balancer shaft 1 9. 
[0038] During operation of the engine E, the oil in a 
crankcase is splashed up by the crankshaft 20 to enter 

10 the balancer housing 1 7 through the openings 29b, 29b ; 
29c, 29c; 29d, 29d; 17a, 17b. If the oil entered the bal- 
ancer housing 1 7, the following problem is encountered: 
The oil is agitated by the driving gear 1 8b, the follower 
gear 1 9b, the first and second balancer weights 1 8c, 

is 19c; 18e, 19e and the like, resulting in an increase in 
agitation resistance. Therefore, the oil raked up by the 
driving gear 1 8b, the follower gear 1 9b, the first and sec- 
ond balancer weights 1 8c, 1 9c; 1 8e, 1 9e and the like of 
the driving balancer shaft 1 8 and the follower balancer 

20 shaft 19 is discharged to the outside from the oil dis- 
charge bores 45a to 45d and 46 in the balancer housing 
1 7 and returned to the oil pan 1 5, thereby preventing the 
increase in agitation resistance. 

[0039] At this time, the oil discharged from the oil dis- 

25 charge bores 45a to 45d and 46 can be turned down- 
wards and returned smoothly to the oil pan 15, because 
outer end edges of the first and second baffle plates 47 
and 48 and outer end edge of cover portions 49a and 
49b of the third baffle plate 49 are folded downwards, 

30 as shown in Figs. 10 to 12. 

[0040] The turbulence of the surface O of the oil 
stored in the oil pan 1 5 is prevented by the first and sec- 
ond baffle plates 47 and 1 8 fixed to the balancer housing 
1 7 and the third baffle plate 49 fixed to the lower block 

35 14. If a splash of the oil splashed up with the rotation of 
the crankshaft 20 is scattered into the crankcase, the oil 
splash can be shielded and prevented from entering the 
balance housing 1 7 through the oil discharge bores 45a 
. to 45d and 46, because at least portions of the first, sec- 

40 ond and third baffle plates 47, 48 and 49 extend to po- 
sitions where they cover the oil discharge bores 45a to 
45d and 46 in the balancer housing 1 7. Since the oil dis- 
charge bores 45a to 45 d and 46 are covered utilizing 
the existing first to third baffle plates 47, 48 and 49, as 

45 described above, special cover members for covering 
the oil discharge bores 45a to 45d and 46 are not re- 
quired, thereby enabling reductions in the number of 
parts and the number of assembling steps. 
[0041 ] Especially, the third baffle plate 49 formed into 

50 the angular U-shape includes the plurality of cover por- 
tions 49a and 49b for covering the plurality of oil dis- 
charge bores 45d and 46, and a notch 49c between the 
cover portions 49a and 49b and hence, an increase in 
weight of the third baffle plate 49 can be minimized by 

55 the provision of the notch 49c, while covering portions 
of the oil discharge bores 45d and 46 by the cover por- 
tions 49a and 49b. Moreover, two of the four bolts 50 for 
fixing the third baffle plate 49 to the lower block 14 are 
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disposed at locations closer to the cover portions 49a 
and 49b than to the notch 49c and hence, the rigidity of 
the cover portions 49a and 49b can be increased to in- 
hibit the vibration. In addition, the notch 49c is provided 
at a location opposed to the second balancer weights 
1 Be and 1 9e having diameters larger than those of the 
second journals 18d and 19d of the driving balancer 
shaft 18 and the follower balancer shaft 19 and hence, 
an increase in vertical dimension of the engine E can be 
minimized. 

[0042] The first baffle plate 47 serving as a cover 
member covers the plurality of oil discharge bores 45a 
to 45c in the form of openings, and the third baffle plate 
49 serving as a cover member covers the plurality of oil 
discharge bores 45d and 46 in the form of openings, and 
namely, the plurality of openings are covered by the sin- 
gle cover member, leading to a reduction in the number 
of the covering members. 

[0043] The third baffle plate 49 and the first baffle 
plate 47 are provided independently and separately 
from each other to cover the oil discharge bores 45c and 
45d provided sideways (in a direction perpendicular to 
the driving balancer shaft 1 8) of the first and second bal- 
ancer weights 18c and 18e mounted with the second 
journal 18d interposed therebetween. Therefore, the 
structure of connection between the first baffle plate 47 
and the third baffle plate 49 around the second journal 
1 8d cannot be complicated, and increases in sizes of 
the first and third baffle plates 47 and 49 serving as the 
cover members can be suppressed. 
[0044] A second embodiment of the present invention 
will now be described with reference to Fig. 13. 
[0045] In the second embodiment, a first baffle plate 
47 and a second baffle plate 48 of the first embodiment 
are integrally connected to each other by a connection 
51 to form a single angular U-shaped baffle plate 52, 
leading to a reduction in the number of parts. The 
shapes and functions of the first baffle plate 47 and the 
second baffle plate 48 are the same as in the first em- 
bodiment. 

[0046] In the first embodiment shown in Fig. 6, a clear- 
ance y (see Figs. 6 and 7) is provided between the end 
edge of the angular U-shaped notch 49c in the third baf- 
fle plate 49 and the end edge of the balancer housing 
1 7, but if the end edge of the angular U-shaped notch 
49c in the third baffle plate 49 is overlapped on the end 
edge of the balancer housing 17 by a distance 6, the oil 
from above the third baffle plate 49 can be prevented 
from entering the balancer housing through the open- 
ings 17a and 17b provided in the end of the balancer 
housing 17. 

[0047] A third embodiment of the present invention 
will now be described with reference to Fig. 14. 
[0048] In the first embodiment of the present invention 
shown in Fig.6, the angular U-shaped notch 49c is de- 
fined between the pair of cover portions 49a and 49b of 
the third baffle plate 49, but in the third embodiment, a 
pair of bores 49d, 49d is defined between the cover por- 



tions 49a and 49b and opposed to a pair of openings 
29d, 29d which the second balancer weights 1 Be and 
1 9e face. With the third embodiment, the bores 49d, 49d 
exhibit the same function as that of the notch 49c in the 

5 first embodiment, whereby the rigidity of the cover por- 
tions 49a and 49b can be increased by T-shaped con- 
necting walls 49e and 49f surrounding the bores 49d, 
49d to inhibit the generation of the vibration further ef- 
fectively, while reducing the weight of the third baffle 

10 plate 49 and reducing the vertical dimension of the en- 
gine E. 

[0049] A fourth embodiment of the present invention 
will now be described with reference to Figs. 15 to 18. 
[0050] A rib-shaped projection 29e is formed on an 

is upper surface of an upper housing element 29 immedi- 
ately above the slit-shaped oil discharge bore 46 be- 
tween the first and second journals 1 9a and 1 9d of the 
follower balancershaft 1 9 to extend in the axia! direction 
of the crankshaft 20. An inner end edge 48a of a second 

20 baffle plate 48 covering an area above the oil discharge 
bore 46 enters a space surrounded by a lower surface 
of the projection 29e and an upper surface of an upper 
housing element 29 and extends therefrom toward an 
outer end edge 48b. 

25 [0051] On the other hand, a groove-shaped recess 
29f is defined in the upper surface of the upper housing 
element 29 immediately above the two oil discharge 
bores 45b and 45c between the driving gear 1 8b and 
second journal 18d of the driving balancer shaft 18 to 

30 extend in the axial direction of the crankshaft 20. A 
downwardly-bent inner end edge 47a of a first baffle 
plate 47 covering an area above the oil discharge bores 
45a to 45c enters the recess 29f and extends therefrom 
toward an outer end edge 47b. 

35 [0052] Thus, when an oil deposited to the upper sur- 
face of the upper housing element 29 flows downwards 
toward the first baffle plate 47 by the force of gravity, the 
oil flows along the upper surface of the first baffle plate 
47 to drop from the outer end edge 47b into the oil pan 

40 15 without flowing around to go under the first baffle 
plate 47, that is, the oil is prevented from entering the 
balancer housing 1 7 through the oil discharge bores 45b 
and 45c, because the downwardly-bent inner end edge 
47a of the first baffle plate 47 is fitted in the groove- 

45 shaped recess 29f so that the recess 29f blocks the flow 
of the oil. 

[0053] In addition, when the oil deposited to the upper 
surface of the upper housing element 29 flows down- 
wards toward the second baffle plate 47 by the force of 

so gravity, the oil is prevented from entering the balancer 
housing 17 from the oil discharge bore 46 by blocking 
the flow of the oil by the bank-shaped projection 29 e of 
the upper housing element 29 or by guiding the oii pass- 
ing over the projection 29e to the upper surface of the 

55 second baffle plate 48 to drop the oil from the outer end 
edge 48b into the oil pan 15, because the inner end edge 
48a of the second baffle plate 48 is located below the 
projection 29e of the upper housing element 29, and the 
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projection 29e protrudes upwards to a level higher than 
the inner end edge 43a of the second baffle plate 48. 
[0054] At this time, the oil can be guided smoothly to 
the oil pan 1 5, because the first and second baffle plates 
47 and 48 are inclined downwards from the inner end 
edges 47a and 48a toward the outer end edges 47b and 
48b. 

[0055] The recess 29f defined in the upper housing 
element 29 in the axial direction of the crankshaft 20 has 
a length sufficient to cover the entirety of the two oil dis- 
charge bores 45b and 45c and hence, the oil flowing 
downwards along the upper surface of the upper hous- 
ing element 29 can be blocked reliably and prevented 
from flowing around to the lower surface of the first baffle 
plate 47. In the present embodiment, the oil discharge 
bore 46 defined between mating surfaces of the upper 
and lower housing elements 29 and 30 protrudes axialiy 
from the projection 29e formed on the upper housing 
element 29, but if the oil discharge bore 46 is defined 
only within the extent of the projection 29e, namely, if 
the length of the projection 29e is set larger than that of 
the oil discharge bore 46, the oil flowing downwards 
along the upper surface of the upper housing element 
29 can be blocked by the projection 29e and prevented 
further reliably from entering the balancer housing 17. 
[0056] A bearing portion 29g for supporting the sec- 
ond journals 1 8d and 1 9d of the driving balancer shaft 
1 B and the follower balancer shaft 1 9 and a gear-accom- 
modating portion 29h for accommodating the driving 
gear 18b and the follower gear 19b protrude upward 
from the upper surface of the upper housing element 29, 
and are connected to each other by the projection 29e. 
Therefore, the rigidity of the upper housing element 29 
can be increased effectively to reliably support the driv- 
ing balancer shaft 1 8 and the follower balancer shaft 1 9. 
[0057] A hatched portion shown in Fig. 15 is a projec- 
tion 29e\ and the entrance of the oil into the oil discharge 
bore 45b can be inhibited further effectively by cooper- 
ation between the projection 29e' and the recess 29f be- 
low the projection 29e*. Moreover, the gear-accommo- 
dating portion 29h and the opening 29c allowing the 
movement of the balancer weight 1 8e are connected to 
each other by the projection 29e\ which can contribute 
to an increase in rigidity of the balancer housing 1 7. 
[0058] A fifth embodiment of the present invention will 
be described below with reference to Fig.1 9. 
[0059] In the fifth embodiment, a first baffle plate 47 
and a second baffle piate 48 of the fourth embodiment 
are connected integrally to each other by a connection 
51 to form a single angular U-shaped baffle plate 52, 
leading to a reduction in the number of parts. The 
shapes and functions of the first baffle plate 47 and the 
second baffle plate 48 are the same as those in fourth 
embodiment. 

[0060] Although the embodiments of the present in- 
vention have been described in detail, it will be under- 
stood that the present invention is not limited to the 
above-described embodiments, and various modifica- 



tions in design may be made without departing from the 
spirit and scope of the invention defined in the claims. 
[0061 ] For example, in each of the embodiments, the 
first and second baffle plates 47 and 48 are fixed to the 
5 balancer housing 1 7, and the third baffle piate 49 is fixed 
to the lower block 14, but their mounting positions can 
be appropriately changed. 

[0062] In addition, the openings in the balancer hous- 
ing 17 are not limited to the oil discharge bores 45a to 
io 45d and 46 in each of the embodiments, and may be of 
any desired form such as a breather bore and the like. 
[0063] Further, if opposite ends of each of the projec- 
tions 29e, 29e' and the recess 29f extending in the axial 
direction of the crankshaft 20 are bent downwards, the 
oil blocked by the projections 29e, 29e* and the recess 
29f can be dropped from such opposite ends into the oil 
pan 15 and prevented further effectively from entering 
the balancer housing 17. 

[0064] A balancer housing of a balancer device dis- 
posed to face an oil pan below a crankshaft of an engine, 
includes oil discharge bores for discharging an oil accu- 
mulated in the balancer housing with the rotation of bal- 
ancer weights. The oil discharge bores are covered by 
baffle plates for inhibiting the turbulence of a surface of 
the oil stored in the oil pan. Thus, it is possible to inhibit 
the entrance of the oil into the balancer housing through 
the oil discharge bores without provision of a special 
cover member for covering the oil discharge bores. 



30 

Claims 

1 . A balancer device for an engine, comprising a bal- 
ancer housing disposed below a crankshaft to face 

35 an oil pan, wherein at least a portion of a baffle plate 
for inhibiting a turbulence of a surface of an oil 
stored in said oil pan is extended to a location where 
It covers an opening defined in said balancer hous- 
ing. 

40 

2. A balancer device for an engine according to claim 

1 , wherein said baffle plate has a plurality of cover 
portions for respectively covering a plurality of the 
openings, and a notch or a bore is defined between 

45 said cover portions. 

3. A balancer device for an engine according to claim 

2, wherein said notch or said bore is provided at a 
location opposed to a balancer weight having a di- 

50 ameter larger than that of a journal of a balancer 
shaft. 

4. A balancer device for an engine according to claim 
2 or 3, wherein a location at which said baffle plate 

55 is fastened to a support member is a location closer 
to said cover portions than to said notch or said 
bore. 
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A balancer device for an engine according to claim 
1 , wherein a projection or a recess for inhibiting the 
flowing of the oil into a clearance defined between 
an upper surface of the balancer housing and an 
end edge of the baffle plate is formed on an upper s 
surface of said balancer housing in order to inhibit 
the entrance of the oil into the opening through said 
clearance. 

A balancer device for an engine according to claim io 
1, wherein a projection for inhibiting the flowing of 
the oil into a clearance defined between an upper 
surface of the balancer housing and an end edge 
of the baffle plate is formed on the upper surface of 
said balancer housing to protrude upwards to a lev- 15 
el higher than the end edge of said baffle plate in 
order to inhibit the entrance of the oil into the open- 
ing through said clearance. 

A balancer device for an engine according to claim 20 
5 or 6, wherein the length of said projection or said 
recess in a direction of the balancer shaft is set to 
be larger than the length of said opening in the di- 
rection of the balancer shaft. 

25 

A balancer device for an engine according to claim 
6, wherein said balancer housing has bearing por- 
tions for supporting journals of two balancer shafts, 
and a gear-accommodating portion for accommo- 
dating gears adapted to drive the two balancer 30 
shafts in operable association with each other, said 
bearing portions and said gear-accommodating 
portion being projectingly provided on the upper 
surface of said balancer housing and connected to 
each other by said projection. 35 
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FIG.3 
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